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The usual starting material for the purification of IGF-1 (insulin-like growth factor 1 or somatomedin C) is plasma. IGF-1 is also present in milk, colostrum being particularly rich in this factor. Francis et al. (1986) described a purification method and a partial characterization of cow colostrum IGF-1. We describe here an alternative method of purification of bovine IGF-1 from colostrum leading to the isolation of a variant.
IGF-1 was purified from defatted cow colostrum using a method involving ion-exchange/affinity chromatography on CM-Affigel Blue, gel-filtration on Sephadex G-50 in 0.1 Macetic acid, and h.p.1.c. successively on cation exchanger (Mono S) and reverse-phase C-18 columns. IGF-1 purification was followed by radioreceptor assay on human placental membranes (Marshall et al., 1974) by radioimmunoassay (Furlanetto et al., 1977) . The purified preparation was found homogeneous in SDS/polyacrylamide-gel electrophoresis, showing a molecular mass identical to that of synthetic human IGF-1. In isoelectrofocusing, its pl (7) differed from G. MAGHUIN-ROGISTER* that of bovine or human plasma IGF-1 (PI 8.25 ). Nevertheless, its partial amino acid sequence (50 N-terminal amino acids), determined on a partially purified preparation, appeared identical to the published sequence of bovine plasmatic IGF-1 (Honegger & Humbel, 1986) . The biological properties of cow colostrum IGF-1 were studied on cultures of fibroblasts and chondrocytes. Addition of cow colostrum IGF-1 to a culture of fibroblasts increased the proportion of cells in S phase. Its effects on ["]thymidine incorporation in DNA of chondrocytes in culture and on the release of proteoglycans in the culture medium of chondrocytes were found equivalent to those of synthetic IGF-1 (C. Bassler, personal communication).
Introduction
The colony-stimulating factors (CSFs) are haematopoietic growth factors which stimulate the proliferation of white blood cells in vitro and in vivo. CSFs are present in serum, urine and cell culture media conditioned by a number of cell types (Whetton & Dexter, 1986) . The major CSF present in human urine has been designated CSF-1 (Stanley, 1979) . This CSF has been extensively purified using a number of procedures including DEAE-cellulose chromatography and gel filtration on Biogel P-100 (Stanley et al., 1975) . In the present study, the use of high performance liquid chromatography (h.p.1.c.) in the purification of CSF from normal human urine is reported.
Materials and methods
Human urine was collected from normal healthy male volunteers and stored in 0.02% (w/v) sodium azide at 4°C. The urine was concentrated approximately 100-fold using a hollow-fibre concentration system fitted with a HIPS membrane (Amicon, Stonehouse, U.K.). The concentrated material was dialysed overnight against running tap water and subjected to batchwise calcium phosphate adsorption chromatography as described by Stanley et al. (1975) . The biologically active eluate from the calcium phosphate chromatography was concentrated using the hollow-fibre Abbreviations used: CSF, colony-stimulating factor; h.p.l.c., high performance liquid chromatography. system described above and further concentrated by dialysis against polyethylene glycol 6000 (BDH, Poole, U.K.).
An aliquot (100 PI) of this material was applied to a 7.5 mm x 75 mm TSK-DEAE-SPW (Toya Soda Manufacturing Co., Japan) prepacked column which had previously been equilibrated with 0.1 M-Tris/HCI buffer, pH 7.5, at room temperature. The material was eluted from the column by applying a linear NaCl gradient at a flow rate of 1 ml/min using an h.p.1.c. system supplied by LKB, Bromma, Sweden. Fractions (2 ml) were collected and the absorbance at 280 nm of each fraction measured. The biological activity of each fraction was determined by the method of Stanley et al. (1972) . Fractions containing biological activity were pooled and dialysed against polyethylene glycol 6000. An aliquot (100 PI) of this pooled material was applied to a 7.5 m m x 6 0 0 mm TSK-G3000SW prepacked column equlibrated with 0.015°/~ (w/v) sodium azide at room temperature. Fractions (2 ml) were collected, their absorbances at 280 nm measured and the biological activity determined (Stanley et al., 1972) .
Results and discussion
The results of the high performance ion-exchange chromatography are shown in Fig. 1( a ) and the results of the high performance gel-permeation chromatography are shown in Fig. l(b) . The purification procedures gave a human urinary preparation with a specific activity of 5.3 x lo3 colonies/mg of protein and a 37-fold purification. Although human urinary CSF has been cloned (Wong et al., 1987) , it is important to develop efficient purification strategies. The procedures outlined above together with other chromatographic techniques such as concanavalin-ASepharose chromatography could provide a rapid method for the purification of human urinary CSF.
